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ABSTRACT
Aims. New high variabililty extragalactic sources may be identified by comparing the flux of sources seen in the XMM-Newton Slew
Survey with detections and upper limits from the ROSAT All Sky Survey.
Methods. Detected flaring extragalactic sources, are subsequently monitored with Swift and XMM-Newton to track their temporal
and spectral evolution. Optical and radio observations are made to help classify the galaxy, investigate the reaction of circumnuclear
material to the X-ray flare and check for the presence of a jet.
Results. In November 2012, X-ray emission was detected from the galaxy XMMSL1 J061927.1-655311 (a.k.a. 2MASX 06192755-
6553079), a factor 140 times higher than an upper limit from 20 years earlier. Both the X-ray and UV flux subsequently fell, over the
following year, by factors of 20 and 4 respectively. Optically, the galaxy appears to be a Seyfert I with broad Balmer lines and weak,
narrow, low-ionisation emission lines, at a redshift of 0.0729. The X-ray luminosity peaks at LX ∼ 8 × 1043 ergs s−1 with a typical
Sy I-like power-law X-ray spectrum of Γ ∼ 2. The flare has either been caused by a tidal disruption event or by an increase in the
accretion rate of a persistent AGN.
Key words. X-rays: galaxies – galaxies:individual:XMMSL1 J061927.1-655311 –
1. Introduction
Galaxy nuclei showing large X-ray variability, in excess
of a factor 100, are rare objects. In comparisons of the
ROSAT (Tru¨mper 1983) All Sky Survey (RASS; Voges
1999) and ROSAT pointed data, 6 such events were
found out of the many thousands of galaxies observed. Of
these, four (NGC 5905: Bade, Komossa & Dahlem 1996;
RXJ 1242.6-1119: Komossa & Greiner 1999;
RXJ 1420.4+5534: Greiner et al. 2000 and RXJ 1624.9+7554:
Grupe, Thomas & Leighly 1999) were interpreted as tidal
disruption events (Hills 1975; Luminet 1985; Rees 1988) hav-
ing essentially no evidence for permanent AGN activity and
fading in X-rays until they became undetectable. The other two
(WPVS 007: Grupe et al. 1995; IC 3599: Grupe et al. 1995b;
Brandt, Pounds & Fink 1995; Komossa & Bade 1999) showed
optical emission-line spectra of classical AGN and were inter-
preted as changes in emission or absorption from a persistent
AGN.
The XMM-Newton Slew Survey (XSS; Saxton et al. 2008)
represents a new opportunity to investigate high-amplitude
flux changes in extragalactic sources over timescales of
years. Three tidal disruption candidates (NGC 3599 and
SDSS J1323+48: Esquej et al. 2007; Esquej et al 2008;
Send offprint requests to: R. Saxton
SDSS J1201+30: Saxton et al. 2012) and one highly vari-
able persistent AGN (GSN 069: Miniutti et al. 2013) have
previously been reported.
In November 2012, XMM-Newton discovered strong X-
ray emission coming from the vicinity of 2MASX 06192755-
6553079; a galaxy which has not been detected previously in the
RASS or other X-ray surveys. An upper limits analysis of the
RASS data shows that the soft X-ray flux was at least 140 times
higher in the XMM-Newton observation than it was 20 years
earlier. Here we present an analysis of follow-up observations of
this source.
The paper is structured as follows: in Section 2 we discuss
the flare detection and source identification; in Sections 3, 4 & 5
we present X-ray, UV, optical and radio follow-up observations;
in Sections 6 & 7 we perform a temporal and spectral analysis
of the source and in Section 8 we assess whether the flare char-
acteristics can be explained by an AGN or a TDE. The paper is
summarised in Section 9.
A λCDM cosmology with (ΩM,ΩΛ) = (0.27,0.73) and
H0=70 km−1s−1 Mpc−1 has been assumed throughout.
2. X-ray flare identification
During the slew 9236700005, performed on November 12th
2012, XMM-Newton (Jansen et al. 2001) detected a source,
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XMMSL1 J061927.1-655311 (hereafter XMMSL1 J0619-65),
with an EPIC-pn, medium filter, 0.2–2 keV count rate of 2.1±0.5
count s−1. This corresponds to a flux of F0.2−2 ∼ 3.0 × 10−12
ergs s−1cm−2 using a simple spectrum of a power-law of index
2, absorbed by the Galactic column (see sections below) and a
full-band flux F0.2−10 ∼ 5 × 10−12 ergs s−1cm−2. We calculate
a 2-sigma upper limit from the RASS at this position of 0.0019
count s−1 (see Esquej et al. 2007 for a description of the upper
limit calculation); a factor 140 lower flux using the same spec-
tral model.
The source position lies 4.2′′ from the galaxy
2MASX 06192755-6553079 (Skrutskie et al. 2006) which
with J=14.43 ± 0.10, H=13.92 ± 0.14, K=13.62 ± 0.20, R=14.4
is the only bright optical and infrared source within the 8′′ error
circle (Saxton et al. 2008).
A crude analysis may be performed on the 21 photons in the
slew spectrum to investigate the gross spectral properties of the
detection. Detector matrices are calculated, taking into account
the transit of the source across the detector, using a technique
outlined in Read et al. (2008). The source has a power-law slope
∼ 2, assuming no intrinsic absorption above the Galactic value
of 4.4 × 1020cm−2 (Kaberla et al. 2005).
3. X-ray and UV observations
An X-ray monitoring program was initiated with Swift to fol-
low the evolution of the source flux and spectrum. Snapshot
3ks observations were made, initially once a week and then
less frequently, with the Swift-XRT (Burrows et al. 2005) in
photon counting mode and the UV optical telescope (UVOT;
Roming et al. 2005), using the filter of the day. The Swift-XRT
observations have been analysed following the procedure out-
lined in Evans et al. (2009) and the UVOT data have been re-
duced as described in Poole et al. (2008). An accurate position
for the source in the Swift-XRT field can be determined by
matching the UVOT field of view with the USNO-B1 catalogue
and registering the XRT field accordingly (Goad et al. 2007).
The resulting source position is then constrained to a 1-sigma
radius of 1.9′′ and is coincident with the galactic nucleus (see
Fig. 1).
In parallel, two 30ks XMM-Newton pointed observations
were triggered on 2012-12-15 (obsid=0691100201) and 2013-
04-20 (obsid=0691100301). In each observation, the EPIC-pn
and MOS-1 cameras were operated in full frame mode with the
thin1 filter in place, while the MOS-2 camera was used in small
window mode with the medium filter. The source was too faint
for statistically significant data to be collected from the reflection
grating spectrometers.
The XMM data were analysed with the XMM-Newton
Science Analysis System (SAS v13.0.0; Gabriel et al. 2003).
Light curves were extracted from the observations and searched
for periods of high background flaring. The first observation was
clean but the last 8ks of the second observation were affected by
strong background flares and were excluded from the analysis. A
list of all X-ray observations and useful exposure times is given
in Table. 1.
4. Optical observations
We observed XMMSL1 J0619-65 with the AAOmega 2dF spec-
trograph (Saunders et al. 2004; Sharp et al. 2006) at the prime
Table 1. X-ray observation log of XMMSL1 J0619-65
Missiona Date Exp timeb Fluxc
(s) (10−12ergs s−1cm−2)
ROSAT 1990 4470 < 0.021
XMM slew 2007-07-07 8.5 < 0.52
XMM slew 2011-10-13 4.0 < 1.05
XMM slew 2012-06-01 9.3 1.5 ± 0.6
XMM slew 2012-06-16 7.8 < 1.44
XMM slew 2012-06-22 4.5 < 0.94
XMM slew 2012-11-12 9.9 3.0 ± 1.0
XMM slew 2012-11-14 3.6 2.9 ± 0.9
XMM slew 2012-11-21 3.9 2.4 ± 0.9
SWIFT 2012-11-25 3230 2.09 ± 0.21
XMM pointed 2012-12-15 26600 1.18 ± 0.15
SWIFT 2012-12-27 3450 0.70 ± 0.12
SWIFT 2013-01-02 2960 0.57 ± 0.12
SWIFT 2013-01-09 2870 0.63 ± 0.15
SWIFT 2013-01-16 2890 0.38 ± 0.12
SWIFT 2013-01-23 2510 0.24 ± 0.12
SWIFT 2013-02-06 2550 0.50 ± 0.12
SWIFT 2013-03-08 1920 0.26 ± 0.11
SWIFT 2013-04-11 1940 0.56 ± 0.14
XMM pointed 2013-04-20 21600 0.41 ± 0.01
XMM slew 2013-04-25 10.2 0.6 ± 0.3
SWIFT 2013-05-08 1890 0.23 ± 0.11
SWIFT 2013-06-08 1980 0.75 ± 0.20
XMM slew 2013-06-20 8.4 < 1.08
SWIFT 2013-07-08 1920 0.25 ± 0.11
SWIFT 2013-12-04 4420 0.12 ± 0.05
a XMM-Newton, EPIC-pn camera: slew observations performed
in full frame mode with the Medium filter; pointed observations per-
formed in full frame mode with the thin1 filter. Swift-XRT observations
performed in pc mode.
b Useful exposure time after removing times of high background flares.
c Absorbed flux in the 0.2-2 keV band. For simplicity this has been cal-
culated using a power-law model of slope 2.0 and Galactic absorption
of 4.4 × 1020cm−2 in all cases.
focus of the Anglo Australian Telescope on 2012-12-03 for 3
x 600 s, in order to obtain an optical classification of the source
and to search for transient emission lines excited by the flare. We
used the 580V (3700–5800 A) and 385R (5600–8800 A) low-
resolution gratings (R 1300). The 2dF data were reduced using
the 2dFDR software of the AAO (e.g. Sharp & Birchall 2010)
which performs bias subtraction, fibreflat fielding and wave-
length calibration in an automated manner. The response curves
for the blue and red arms were determined with an observation of
several standards and were then used to obtain a relative flux cal-
ibration of the spectrum of XMMSL1 J0619-65. The blue spec-
trum was then renormalised to the B band (4500 Å) flux from the
first XMM-Newton pointed observation of 2012-12-15 and the
red spectrum scaled to match the blue in the overlapping area.
The spectrum shows broad Hα and Hβ and weak, narrow,
low-ionisation Balmer lines and lines of [OIII], [NII] and [SII]
(Fig. 2). In table 2 we give the fluxes and relative intensi-
ties of detected emission lines. The diagnostic narrow line ra-
tios [OIII]λ5007/Hβ=3.1±1.3; [NII]λ6583/Hα=0.85±0.15 and
[SII]λλ6716,6713/Hα=1.0± 0.3, classify the source as an AGN
(Veilleux & Osterbrook 1987) or place it, more precisely, on the
boundary between a Liner and a Seyfert galaxy (Ho 2008) . The
FWHM of the Balmer lines and their strengths, relative to the
narrow lines, identify this as a Seyfert I galaxy (Seyfert 1943).
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Fig. 1. An r-filter image of the galaxy from the digitised sky
survey, shown with the XMM-Newton slew error circle (8′′ ra-
dius) and UVOT-enhanced Swift error circle (1.9′′ radius; see
text) centred on the detections.
Table 2. Optical line widths and intensities for XMMSL1 J0619-
65 from the AAOmega 2dF observation of 2012-12-03.
Line Rest λ Intensity relative FWHM Fluxa
Å to narrow Hα km/s 10−16 ergs s−1 cm2
Hβ 4862 0.37 300 2.8 ± 1.7
Hβ 4872 8.24 5174 66.8 ± 16.7
[OIII] 5007 1.14 330 8.6 ± 2.2
Hα 6563 1.00 293 8.1 ± 1.0
Hα 6570 33.54 5716 271.9 ± 15.5
Hα 6578 4.61 2687 37.3 ± 9.7
[NII] 6582 0.85 292 6.9 ± 0.9
[SII] 6719 0.42 286 3.4 ± 0.5
[SII] 6730 0.58 285 4.7 ± 0.6
a The quoted errors on the flux represent the statistical error. The
estimated systematic error on the absolute line fluxes is ∼ 25%.
The source redshift as determined from the positions of narrow
Hα and [NII] is z=0.0729± 0.0002.
A second observation was made with the same detector con-
figuration on 2013-10-18 for 1200 s. This shows the same quali-
tative line features as the first observation, namely broad Balmer
lines and weak narrow lines. While a direct comparison of line
fluxes, between the two observations, is prohibited by the lack of
an absolute flux calibration for the second spectrum, a compar-
ison of the broad Hα profiles can be made by normalising both
spectra to the continuum (Fig. 3). The equivalent width of the
broad Hα line is greater in the second observation. If the two pro-
files are subtracted, after normalisation to the continuum, then
the residual profile has a width of FWHM∼ 3000 km/s, interme-
diate between the very broad, FWHM∼ 6000 km/s, component
and the narrow line. Fitting the profiles separately, with a three-
component model, gives a consistent strength for the very broad
and narrow lines, while the medium width line doubles in inten-
sity between the first and second observations.
5. Radio observation
We observed XMMSL1 J0619-65 with the ATCA CABB sys-
tem (Wilson et al. 2011) on 2013-01-21 for 5 hours staring at
07:35 UT, in order to detect possible jet emission related to the
flare or to search for low-level radio emission from a permanent
AGN. The array was in the 750C configuration. We observed
with 2 GHz bandwidth for 5 bands centered at 2.1 GHz, 5.5
GHz, 9.0 GHz, 17 GHz and 19 GHz. The 2.1 GHz band was
badly affected by RFI, so that only approximately 2.5 GHz was
usable. We flagged and calibrated the data according to standard
procedure in Miriad (Sault, Teuben & Wright 1995). We used
PKS1934-638 as a primary calibrator for the lowest 3 bands, and
PKS2221-052 for the upper two bands using 3.894 Jy at 17 GHz
and 4.159 Jy at 19 Ghz. Regular phase calibration scans were
taken of the nearby calibrator (0515-674) for the lower 3 bands,
and 0623-6436 for the upper 2 bands. We obtained 3-4 cuts per
band at roughly equally spaced hour angles over 5 hours.
As the array was in a relatively short configuration, with a
large gap in uv coverage between the first 5 antennas and an-
tenna 6, we removed antenna 6 during the imaging. Images were
made with multifrequency synthesis and natural weighting to
maximise sensitivity to point sources, and cleaned with multifre-
quency clean. For the 5.5 and 9 GHz data, we also performed one
round phase self-calibration based on point sources that were in
the field.
XMMSLJ0619-6553 was not detected in any band above 5
sigma. The 5 sigma upper limits were 2.1 GHz: 984 µJy; 5.5
GHz: 110 µJy; 9.0 GHz: 150 µJy; 17 GHz: 340 µJy; 19 GHz:
486 µJy.
6. X-ray and UV variability
In figure 4 we show the historical X-ray light curve for
XMMSL1 J0619-65. Around 2012-11-12 the source flux appar-
ently peaked, reaching a value 140 times higher than an upper
limit that can be derived from RASS data taken in 1990. It then
experienced a decline of a factor 20 while continuing to exhibit
variability of a factor few between monthly observations.
In Fig. 5 we show the short-term light curve from the two
XMM-Newton pointed observations. The X-ray flux shows small
variations, with an amplitude up to 25%, on time scales of a few
thousand seconds.
6.1. UV light curve
During the two pointed XMM-Newton observations, the opti-
cal monitor (OM) cycled between the B, U, UVW1 and UVM2
filters. Swift-UVOT observations were performed with the fil-
ter of the day, either the uv, uvw1, uvm2 or uvw2 filters, except
for the last observation of 2013-12-04 which cycled through all
the filters. The galaxy was detected in all of the filters. Relative
filter fluxes were determined using several nearby sources of
comparable brightness as references. The absolute flux scale
was taken from the Swift-UVOT filters, with XMM-Newton-OM
points scaled to these by filter-dependent factors of ∼2–3, using
the technique outlined in Grupe et al. 2008.
In figure 6 we see that the flux, in all the UV filters, has
responded to a strong flare coeval with the X-ray peak. After
the flare the UV flux declined in all the filters, with the better
monitored U band (3480Å) reducing by a factor 4.2 ± 0.3 or
1.56 ± 0.08 magnitudes in 374 days.
Galex observed the galaxy on 2007-03-03 finding an NUV
(2267 Å) flux of 1.7 ± 0.2 × 10−16 ergs s−1cm−2Å−1 and FUV
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Fig. 2. AAOmega 2dF spectrum of XMMSL1 J0619-65 taken on 2012-12-03, after removal of narrow skyline features.
Fig. 3. A comparison of the Hα profile of the two AAOmega
2dF spectra of XMMSL1 J0619-65 taken on 2012-12-03 (blue)
and 2013-10-18 (green). Both spectra have been normalised to
their respective continua. The dotted lines represent fits of a
multi-component (very broad, broad and narrow lines) model
(see text). The lower panel shows the difference spectrum pro-
duced when subtracting the normalised 2012-12-03 profile from
that of 2013-10-18.
(1516 Å) flux of 2.6 ± 0.3 × 10−16 ergs s−1cm−2Å−1. It reob-
served the galaxy in the NUV only on 2011-10-26 and found
a consistent flux. The NUV filter has a similar bandpass to the
uvw2 filter and its flux is close to that of the third and fouth
observations made by Swift with that filter.
6.2. X-ray spectral analysis
We performed a spectral analysis of the two XMM-Newton
pointed observations, taken 34 and 159 days after the peak flux
seen on 2012-11-12 (see Fig. 4). We extracted spectra for the
three XMM-Newton EPIC cameras with the XMM-Newton SAS
task especgetwhich uses optimum extraction regions and a lo-
cal background. Fits were performed simultaneously on the un-
grouped spectra, using the Cash statistic (Cash 1979), over the
energy range 0.3–10 keV, using a constant to account for the
small differences in normalisation between the instruments. The
first XMM-Newton pointed observation (hereafter XMM1) had
31200 background subtracted counts in the three cameras and in
this energy range, while the second pointed observation (here-
after XMM2) had 12300 background subtracted counts. Quoted
errors are 90% confidence unless otherwise stated.
We applied a series of spectral models to XMM1 and XMM2
both separately and jointly. As a first step we fit the XMM1 ob-
servation with a simple power-law model and galactic absorp-
tion of 4.4 × 1020cm−2. The fit is reasonably good (C/dof=Cr
=3612/3230) and yields a slope of 1.96 ± 0.02 consistent with a
typical Seyfert I spectrum (e.g. Nandra & Pounds 1994). Fitting
in the 0.3–2 keV and 2–10 keV ranges independently gives
slopes of 2.1 ± 0.03 and 1.80 ± 0.03 respectively, showing
that there is curvature in the spectrum (see Fig. 7). We tried
to model the curvature as a low-energy excess attributable to
a thermal plasma or more successfully to a black-body. The
latter improved the fit (Cr =3490/3228) and gave a temper-
ature, kT = 114+8
−29eV , consistent with the ubiquitous 100-
200 eV seen when fitting the soft excess of a wide range of
AGN (Gierlinski & Done 2004). Residuals remain around 6 keV
which can be modelled by a narrow gaussian with energy fixed
at 6.4 keV in the source rest frame; further improving the fit (Cr
=3480/3227) and giving a line strength of 1.40+0.72
−0.77 × 10
−6 pho-
tons cm−2 s−1 and equivalent width of 79+65
−39eV .
XMM2 has a count rate 2.5 times lower than XMM1.
Independently fitting a power-law in the ranges 0.3–2 keV and
2–10 keV yields slopes of 1.88 ± 0.04 and 1.79 ± 0.09 implying
that the spectral shape has changed (Fig.7). The simple power-
law plus black-body model is also improved for XMM2 by the
addition of a narrow Fe Kα line of strength 6.80+6.53−5.64 × 10
−7 pho-
tons cm−2 s−1 and equivalent width of 93+89
−77eV .
An F-test gives a probability of 99.8% and 96.1% that the
addition of the Fe line to the XMM1 and XMM2 observations is
significant, although we note the problem with applying the test
in this context (Protassov, van Dyk & Connors 2002).
To quantify how the spectral shape changes between obser-
vations we apply an absorbed power-law with a black-body of
temperature kT=120 eV to all of our X-ray spectra, including
the Swift observations. This gives the relationship between flux
and spectral hardness shown in Fig. 8. There is no obvious corre-
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Fig. 4. The 0.2–2 keV X-ray light curve of XMMSL1 J0619-
65. Upper: the full historical light-curve, lower: a zoom into the
more recent data. The symbols are: XSS (red diamonds or ar-
rows for upper limits), XMM-Newton pointed observations (red
triangles), Swift-XRT (black squares), ROSAT upper limit (blue
arrow). The blue dotted vertical lines indicate the dates of the
optical observations.
lation with flux, within the errors. Possibly the source has hard-
ened with time and then subsequently softened.
To consistently describe the neutral iron emission line
and the spectral curvature we added a model for reflec-
tion from distant material. We adopted the pexmon model
(Nandra et al. 2007), which considers Compton reflection and
the Fe Kα, Fe Kβ and Ni Kα flourescence lines, fixing abun-
dances to the solar values. The inclination angle was essen-
tially unconstrained in fits and was fixed to 45 ◦. Fig. 7 sug-
gests that, while the continuum above 2 keV varies mainly in
normalisation between the two observations, there has been a
large change in the shape of the soft spectrum below 2 keV.
This can be modelled as either an increase in absorption or as
a decrease in a discrete soft emission component between the
XMM1 and XMM2 observations. In table 3 we test these possi-
bilities with fits to the individual and combined observations.
For absorption we use a partially covering, ionized absorber
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Fig. 5. The background subtracted, exposure corrected, EPIC-
pn, 0.2–10 keV, light curves and area-normalised background,
for the 2012-12-15 (top) and 2013-04-24 (bottom) XMM-
Newton pointed observations.
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(zxipcf in XSPEC; Reeves et al. 2008). The alternative, addi-
tional soft emission component, was modelled by reflection from
an ionized disk (reflionx in XSPEC; Ross & Fabian 2005)
which is relativistically blurred (kdblur in XSPEC; Laor 1991,
Fabian et al. 2002). We fixed the relative Fe abundance to the
solar value and the power-law slope to the index of the pri-
mary continuum. The fit statistic was found to have little depen-
dence on the parameters of the blurring model and these were
fixed to, emissivity index=3; inner radius = 4.5 GM/c2; outer
radius=100 GM/c2 and inclination=45 ◦. In fits to the individ-
ual observations, the two models fit XMM1 equally well while
the absorption model gives a somewhat better fit to XMM2 (Cr
=3040/3226 compared with Cr =3055/3227).
In order to better constrain the changes between XMM1 and
XMM2 we fit the two spectra simultaneously. First we looked
if a simple variation of the intensity of the primary power-law,
with fixed reflection and absorption could explain the data. This
gave a fit statistic of Cr =6622/6457. Then we forced the primary
power-law and distant reflection components to be constant be-
tween the two observations and allowed the absorption alone to
vary, which improved the fit to Cr =6575/6455. Repeating this fit
but also allowing the power-law normalisation to vary reduced
the statistic to Cr =6528/6454. Finally we fixed the power-law
slope and distant reflection components and allow the power-law
normalisation and the reflection from the disk to vary, yielding
a fit parameter of Cr =6557/6455. In this case the best fit yields
a reduction in the power-law normalisation and an even greater
reduction in the reflection normalisation. We note that this dis-
agrees with the light-bending model (Miniutti & Fabian 2004)
which argues that a reduction in power-law emission occurs due
to an increase in rays which are intercepted by the disk; a mech-
anism which naturally leads to an increase in disk emission.
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servation date (lower).
7. Broadband SED
In figure 9 we plot the spectral energy distribution (SED) of the
source. A measure of the relative X-ray strength can be found
from the optical to X-ray slope, defined in Just et al. 2007 as
αOX = 0.3838 · log
(
F2keV
F2500Å
)
, (1)
where F2keV and F2500Å are the monochromatic fluxes at 2
keV and 2500 Å respectively. For the XMM-Newton obser-
vation of 2012-12-15 we take the flux at 2500 Å from the
XMM-Newton-OM UVM2 filter and find αOX = −0.96. This
is flatter than usual but still consistent, within the 1-σ er-
ror bounds, with the correlation found by Steffen et al. 2006
for a sample of moderate-luminosity optically-selected AGN.
Nevertheless, the SED shows no indication of a ’big-blue-
bump’ either in the soft X-rays or in the UV and ap-
pears to be relatively X-ray bright. In this respect it resem-
bles the SED of a low-luminosity AGN, rather than that of
a quasar (see Nemmen, Storchi-Bergmann & Eracleous 2014;
Scott & Stewart 2014).
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Table 3. Spectral fits to XMM-Newton pointed observations of XMMSL1 J0619-65.
Power-lawa Distant Reflectionb zxipcf c Ionized Reflectiond C/dof e
Γ Norm Norm NH xi cf xi Norm
keV−1 cm−2 s−1 keV−1 cm−2 s−1 1022 cm−2 log % log cm−2 s−1
XMM-Newton observation 1 - 2012-12-15
1.96 ± 0.02 4.84+0.06
−0.04 × 10−4 3612/3230
1.98 ± 0.02 4.83+0.05
−0.04 × 10−4 6.14+2.03−4.53 × 10−4 3573/3229
2.05+0.03
−0.02 7.28+0.81−0.84 × 10−4 3.86+1.98−2.79 × 10−4 16.8+5.0−6.6 1.67+0.77−0.72 36 ± 6 3472/3226
1.92 ± 0.02 4.46+0.07
−0.08 × 10−4 2.48+1.66−1.55 × 10
−4 10.0+2.7
−10.0 1.03+0.18−0.27 × 10−6 3471/3227
XMM-Newton observation 2 - 2013-04-24
1.81 ± 0.03 1.75+0.04
−0.03 × 10−4 3072/3230
1.82 ± 0.03 1.75+0.04
−0.03 × 10−4 1.46+1.36−0.90 × 10−4 3064/3229
1.76 ± +0.04 1.93+0.06
−0.09 × 10−4 1.17+1.06−0.97 × 10−4 500+0−100 4.27+0.07−0.05 100+0−16 3040/3226
1.79 ± 0.03 1.68+0.05
−0.06 × 10
−4 1.13+1.08
−0.97 × 10−4 10.0+31.0−10.0 2.49+1.54−2.00 × 10−7 3055/3227
Joint fits to the XMM-Newton observations of 2012-12-15 and 2013-04-24 f
1.91+0.02
−0.02 2.70+1.10−1.00 × 10−4 65+64−21 3.05+0.12−0.61 27+14−12
5.57+0.16
−0.10 × 10−4
2.03+0.64
−0.06 × 10−4 6621/6457
1.90+0.04
−0.02 5.79+0.24−0.22 × 10−4 2.75+1.90−1.40 × 10−4
66+9
−26 3.2
+0.2
−0.4 43 ± 11
180+80
−28 2.72+0.02−0.17 70 ± 2 6575/6455
1.96+0.02
−0.02 2.38+1.30−1.21 × 10−4
6.81+1.21
−1.29 × 10−4 50+56−22 2.2+1.0−0.2 34+5−15
2.38+0.25
−0.19 × 10−4 2.1+2.6−1.3 −0.6+1.5−0 30+8−6 6528/6454
1.87 ± 0.03 2.25+0.11
−0.09 × 10−4
4.21+0.20
−0.11 × 10−4 23+713 3.84+6.20−1.06 × 10
−7
1.78+0.04
−0.05 × 10−4 10g 0.0+6.2−0.0 × 10−8 6557/6455
All fits include absorption by the Galactic column (model TBABS, NH = 4.4 × 1020cm−2). Errors are 90% confidence.
a Continuum power-law with photon index and normalisation, b Reflection from distant matter with normalisation at 1 keV (pexmon;
Nandra et al. 2007 with inclination fixed at 45 ◦C) , c ionized absorption with equivalent column density, ionization state and covering frac-
tion, d ionized reflection (reflionx; Ross & Fabian 2005) with ionization state and normalisation, convolved with a relativistic blurring model
(kdblur; Laor 1991, Fabian et al. 2002), with fixed emissivity index=3; inner radius=4.5 GM/c2; outer radius=100 GM/c2 and inclination=45 ◦,
e C-statistic / number of degrees of freedom. f Simultaneous fits to both XMM-Newton observations; for these, the first line of each model gives
the tied parameters, the second line gives the free values for the 2012-12-15 observation and the third line the free values for the 2013-04-24
observation. g The parameter is unconstrained.
8. Discussion
From the relationship of black hole mass to bulge K-band lumi-
nosity (Marconi & Hunt 2003) we find MBH ∼ 107M⊙ from the
point source 2MASS magnitude of mK = 14.2. From the broad
Hα luminosity and width we find a value of MBH ∼ 3 × 107M⊙
(Greene & Ho 2005) but note that LHα in XMMSL1 J0619-65 is
well below that of the sources that Greene & Ho (2005) used
in their correlation. We can also estimate MBH from the rela-
tionship between the broad Hβ line width and the distance of
the BLR gas such that MBH = fG−1RBLR∆ν2. From the first
AAT spectrum we find λLλ(5100Å) = 1043 ergs s−1 which, from
the correlation and dispersion between λLλ(5100Å) and RBLR for
low-luminosity AGN given in Bentz et al. (2013) gives RBLR =
10 ± 5 light days. From this we obtain MBH = 6 ± 3 × 107M⊙.
An MBH of a few ×107M⊙ is qualitatively supported by the lack
of fast variability seen in the XMM-Newton light curves.
At peak, the unabsorbed 0.2-10 keV luminosity was
L0.2−10 ∼ 8 × 1043 ergs s−1 and L2−10 ∼ 3 × 1043 ergs s−1. This
implies a bolometric luminosity of Lbol,peak ∼ 7 × 1044 ergs
s−1 applying the scaling relations of Vasudevan et al. (2009)
or Lusso et al. (2011), appropriate for a Sy I. The SED
implies an unusually weak big-blue bump in this source
and the X-ray bolometric correction seen in LLAGN
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Fig. 9. The Galactic-absorption corrected spectral energy dis-
tribution of XMMSL1 J0619-65. Data are from ATCA (green),
WISE (orange), 2MASS (red), XMM-Newton-OM (blue), Galex
(pink) and XMM-Newton EPIC-pn (black). The Galex points
were taken in 2007, likely during a slightly lower luminosity
state than the XMM-Newton measurements of 2012-12-15. The
lower panel shows a zoom into the IR-X-ray data.
of κX∼10 (Vasudevan & Fabian 2007; Lusso et al. 2011;
Nemmen, Storchi-Bergmann & Eracleous 2014) may be more
appropriate here yielding Lbol,peak ∼ 3 × 1044 ergs s−1. The
ratio of the peak 2–10 keV luminosity to that of [OIII] λ5007,
LX/LOIII ∼ 3000, is in excess of the ratio ∼ 1 − 100 usu-
ally seen in samples of Seyfert galaxies (Panessa et al. 2006;
Lamastra et al. (2009)).
8.1. Variability between observations
Now we investigate the X-ray and UV variability seen between
2012-11-12 and 2013-12-04. From the X-ray spectra alone it is
not simple to distinguish between variable emission and variable
absorption. Here we do not have the benefit of occultation events
such as those seen in ESO 362-G18 (Agis-Gonzalez et al. 2014)
or ESO 323-G77 (Miniutti et al. 2014) to help decide the ques-
tion. If we assume constant emission from the direct power-law
and reflection components in the two XMM-Newton observa-
tions then an increase in absorption of NH∼1024cm−2 and cov-
ering fraction from ∼40 to ∼70 % is needed to explain the ob-
served flux and spectral change. The extra absorbing cloud(s)
must be dusty to also cause the drop seen in the UV flux and
hence must be placed at or beyond the BLR. However, if the in-
trinsic emission is also allowed to vary, then a better fit (∆C=47
for 1 d.o.f.) is provided by a reduction in the power-law emission
of a factor 3 and a reduction in absorption by 2–10 ×1023cm−2.
Alternatively, a reduction in intrinsic power-law emission of a
factor 2.4 and a destruction of a disk reflection component also
provides a better (∆C=18 for 0 d.o.f.) fit to the joint spectra than
a pure increase in absorption (table 3). Hence, the spectral ev-
idence favours the idea that the variability, on a timescale of
months, is due to a decrease in intrinsic emission rather than
an increase in absorption.
8.2. Long-term variability
The factor ≥ 140 increase in historical soft X-ray flux is
also difficult to explain by changing line-of-sight absorption.
MKN 335 exhibits large variations in X-ray flux and spectral
shape on timescales of months and years (Grupe et al. 2012;
Longinotti et al. 2013), with uncorrelated strong UV flux
changes on a similar timescale. These variations occur in the
sense that LX measured at the peak X-ray flux is consistent with
the strong narrow [OIII]λ5007 luminosity. Whereas, when the
X-ray flux is low it underpredicts L[OIII] and can be said to be
in an X-ray weak state. Similar behaviour is seen in PHL 1092
(Miniutti et al. 2009) although in that case without parallel UV
variability and in PG 2112+059 (Schartel et al. 2010). Whether
the flux responds to varying absorption (Grupe et al. 2012) or
a variable disk reflection (Miniutti et al. 2009; Gallo et al. 2013)
is still an open question but in either case the behaviour of these
AGN is different to that of XMMSL1 J0619-65 , which was X-
ray loud when at peak.
Under the assumption then that XMMSL1 J0619-65 has un-
dergone a recent increase in luminosity, we discuss below the
likelihood of the change being caused by the tidal disruption of
a stellar object or by a change in the accretion state of a persis-
tent AGN.
8.3. Tidal-disruption event
The disruption of a stellar object by gravitational sheer
has been invoked to explain high luminosity flares seen in
the nuclei of several quiescent galaxies in the soft X-ray
(Bade, Komossa & Dahlem 1996; Komossa & Bade 1999;
Komossa et al. 2004; Esquej et al. 2007), UV
(Gezari et al. 2006; Gezari et al. 2009; Gezari et al. 2012)
and optical bands (Komossa et al. 2009; van Velzen et al. 2011;
Cenko et al. 2012). In X-ray selected TDE, the X-ray spectrum
is usually soft (Γ > 3) and thought to be the Wien tail of a
(lightly reprocessed) thermal spectrum which peaks in the EUV.
Occasionally, tidal disruption candidates do show a harder peak
X-ray spectrum more typical of a standard AGN. PTF10iya
(Cenko et al. 2012) showed a strong optical flare accompanied
by an X-ray flare with a power-law spectrum of slope Γ=1.8+1.2
−1.0,
similar to that seen in XMMSL1 J0619-65. The optical and
X-ray spectra of PTF10iya can not be fit simultaneously with
a single spectral model, suggesting that, while clearly part of
the same event, if they were produced by a tidal disruption
then they represent different reprocessed spectral components
of the original thermal photons. A well-monitored X-ray flare
in the nearby Sy II galaxy, NGC 4548, which also resulted in
a flat (Γ∼2.2) power-law spectrum, has also been attributed
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to a tidal disruption event (Nikolajuk & Walter 2013). In this
case the X-ray flux reduced by a factor ∼ 500 in 18 months
but at peak was a factor 103 higher than the value expected
from the relationship between LX and L[OIII] . Both of these
sources do show signs of weak AGN activity in their optical
spectra. Transient, super-strong emission lines of Hydrogen,
Helium and highly ionized Iron, indicated a luminous X-ray
flare in SDSS J095209.56+214313.3 (Komossa et al. 2008;
Komossa et al. 2009) of which only the low-energy (UV, optical
,NIR) variability was observed near the high state. Its X-ray
emission, observed a few years after peak was also relatively
hard (Γ∼2).
The flat X-ray spectrum, seen in XMMSL1 J0619-
65, initially suggested that we might have seen a simi-
lar event to SWIFT J164449.3+573451 (Burrows et al. 2011;
Bloom et al. 2011; Zauderer et al. 2011), where an on-axis jet
dominated the radio and X-ray emission. The stringent lim-
its on radio emission, discussed in Sect. 5, effectively exclude
the presence of a strong jet in XMMSL1 J0619-65. If an off-
axis jet was launched, by the accretion of tidally disrupted ma-
terial then it should radiate strongly in the radio band when
it interacts with the interstellar medium and forms a reverse
shock (Giannios & Metzger 2011). The radio emission is pre-
dicted to peak after ∼1 year, at ν∼25 GHz, with a flux of
∼2(D/GPc)2 mJy for a moderately energetic jet . At the dis-
tance of XMMSL1 J0619-65 (330 Mpc) the predicted fluxes
at 5.5 and 19 GHz are 10.8 and 16.4 mJy respectively. The
XMMSL1 J0619-65 5-σ upper limits taken 14 months after dis-
covery are a factor 98 and 34 below these values which suggests
that a jet was not launched during this event. Note that the strict
radio limits also make it unlikely that the event was due to a flare
in a persistent Blazar.
If XMMSL1 J0619-65 is a TDE then its flux should continue
to reduce over the coming years.
8.4. High-amplitude variability of AGN
Variability of AGN by factors of a few to 20 is not uncom-
mon, and is typically traced back to changes in the line-of-
sight (cold or ionized) absorption (e.g., Risaliti et al. 2005),
by changes in emission and reflection mechanisms (e.g.,
Fabian et al. 2012) or by small pertubations in the accretion rate
(McHardy et al. 2006).
In the X-ray variability selected galaxy, GSN 069, Miniutti
et al. (2013) found a current accretion rate 25 times higher than
the historical value and a spectrum which appears to be domi-
nated by emission from the accretion disk suggesting that there
has been a change in the accretion disk structure within the last
20 years. Perhaps the closest analogy to the XMMSL1 J0619-
65 event is that seen in NGC 2617 (Shappee et al. 2014). This
galaxy recently showed an X-ray and nearly-simultaneous UV
flare with an apparent increase in bolometric luminosity of a fac-
tor of a few hundred. The X-ray spectrum was flat (Γ = 1.7) and
the optical spectrum shows signs of the flare, changing from a
Sy 1.8 classification to that of a Sy 1.
If XMMSL1 J0619-65 is an AGN, i.e. a SMBH which is
being persistently fueled, then together with NGC 2617, it rep-
resents a relatively fast (. 20 years) change in the accretion rate
whose mechanism remains to be explained.
9. Summary
A UV and X-ray flare has been seen in the galaxy
XMMSL1 J0619-65. The increased luminosity has either been
caused by a tidal disruption event or by an increase in the accre-
tion rate of a persistent AGN. The discovery of variability events
such as XMMSL1 J0619-65, NGC 2617 and NGC 4548 provide
new insights into accretion onto black holes and may eventually
lead to an observational framework that can be used to distin-
guish between a tidal disruption and AGN variability, in galaxies
which do show signs of AGN activity in their optical spectra. In
this respect, surveys like the XSS are important to find further
examples of these rare events.
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